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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a plasma etching 
method by which a highly accurate etching shape can be 
attained by preventing stripping of an oxide film and an 
organic film at the interface. 

SOLUTION: A mask pattern of an oxide film, e.g. SOG, is 
formed on an organic film. Using a patterned SOG film as a 
mask, any one of gas selected from a group of ammonia 
(NHS) gas, nitrogen dioxide (N02) gas, hydrogen cyanide 
(HON) gas. methane (CH4) gas, ethylene (C2H4) gas. 
methanol gas and ethanol gas is introduced and etching is 
performed by plasma of mixture gas with oxygen gas. When 
such a gas plasma is employed, bubbling phenomenon due to 
recombination of nitrogen molecule at the interface of the 
oxide film and the organic film is prevented and a mask 
pattern of the oxide film can be transferred accurately to the 
organic film. 
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(54) t^mc^^wi mwgto3iy^>if-im^^xfzin^m^^^it*mfmm(om^m 



(57) [^*^] 

r>^:^r (NH3) tf:^. rmitmm (NO2 ) f7 

X. iyT>it^m (HCN) tfX, (CH4 ) :^ 

X5^U> (Cz H4 ) y^^y-^U:^;^, 

Set < mmm^^^r^c tifi-cn^. 



00 •■l'VAMt-i«r 



(b) SOCI»*>4'C7JV*t3A-*>ft;0 



1 /^2S 



(c) ieAnAlHI/t^:i>^<NHi$«^x) 



sua '/^25 



NXy (y^2. X«:7 5r3ft*Kf<) H:^. i^TWbigJ 

tRlg*«?iB V i» y ^• 5f - > cc^a o r Jox-r * ;^ 7^ <b 
T>*-T (NHj) jf/;^. ziK-ffc^ (N02 ) a 

7.. i'TWbfclg (HCN) i$7.. ji *fZy (CH* ) 

(Cz H4 ) ii:^. ji it x^^ 

ftiAfxiifcfc. mM^:^^mKiy. mflB^niXX-f-i.:?' 
1 as fc« 2 CClBigcDx 5^ > 5^75^^. 

[ 6 ] mmsiimit, s o g (^^&s-> y 3 > 

IS^bBI) ■C**Ct*i|^i-r*lt*3®2*fc«3Cca 

$gox>^>i^:)r^„ 

[if jjt^ 7 ] y 5? ;i/K^*3StoaiS ti/t^ 1 cDii± 

wiawis^fc J; cK^^tiscc , itrta^ i» iHB«itc^-r ■& v 
ItrfBV I A*wv0fiSx^5;:7'«. B?rfB#t8ii 

€r. T>*-T (NH,) -^{t^ (NO2 ) 

:tfX. '>T>it7i<.m (HCN) (CH« ) 

x^U> (Ca H4 ) y 3»-/-;U;tf>^. X 

1 ©*fx * V Xvfijcmjc J; 0 rStt-fb § -ti r X ^ > i*- 
frKS^WUi^;^ h*. T>^^T (NH,) 
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{k^^ (NO2 ) i^TWbTKS (HCN) 
^^f> (CH4 ) X5^U> (Cs H« ) jt 

U>3^«:JI5strS;^7^ ^K^tyC i=&«fai6 

10 *«Fiitf 7 8 {cfatt©^^HoS8 
mmm-c * 0 . sigw^±fc^^bi^® V X 57 ^• 51 - > 

r>-t-T (NH,) Af;^. zim^b^^ (NO2 ) tf 

7., iyrXt^m (HCN) :tfX. (CH4 ) 

X. x9^U> (C2 H« ) :</X. jtiiy-)Vif>^, xi» 

(D**;^47'^XvSfeS{cJ:0?§tt^b3-tf. liiiBSJJB© 
20 W«Sie€:fflrffiK^b«J-7';<i;A4r->{c?&-,-CflnXL/r h 

timitr^mmm i o tt:iatt©^i^w*aig®«ji:& 
CO 0.0 1 ] 

[|%ig©il^-58^ji>ff) Wti^©x-7 6>^> 

if^j-m^. c©x f^>y:^*fflt,^/c¥2»i*$^g©si 

y-7Xv-ejinx-r5/ts{)©x5.^>i^:^tej:D'\ c© 
X i^:^*ffl(,>?c*^^S©Slijg:&;^(cHT 
■5. 

[0002] 

mmommi ls i er^cctjc^'r, >'^•^^->©sl3fI^b 
«Sfr©)!>JS«fc&^-c€rfc. c:n*»^-rsfcj&K:. ^ 

^<omM^m±L^. *»0TfiM)nX©A:6t)©v;^i7MiL/ 

[0003] :a^««J«:». T®iC«ffiliRtt©W^43fi5 
^^CJS^KJ^^L-C. S«©l9:ll4!RiR-rSi<!:fe{C. 

S3tffi!F©S«5!p P,©Sm«c J: SSiJS^J^c < f, 

±@{ctt. iSj»^{b©fc&©ari,»us?x hJi*f$RS-r 
M^rupx-r-s. jjDx^nftiTgui^x se-tc-e© 
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(00041 TMuyx K3r)tinx*^R I E dacctt 

tt. »KS^*¥«ib-r ^. <!: <!: 6 

Xi;©®SI?:-r4fcCD-C. SOG (Spin On Crass : M 
[0 00 5] 

A^^• 5» - >^BBm F u>^<Dmm^n&^ < ff J^c 5 d i 
[0 006] H9{cs^-rtte*oc^{c*ii,»r. mmy^y 

^^3mK.j;:-,xm^^^ (N.) (Oi^ifimfiX^ 

(N) SO GWkoi^^mmtmxsb 

ifctb. RiEmmim-cit. mq (a) (c^s-rj:^ 

(N) S^fCSOGI8%a31-r-2., 
[0 00 7] R I EifiS^fS (fci;i«6 0©«±) tC 
^C-St. SI9 (b) KS^-ri^CC. SOG^M*!-r:*-> 

^Sja-r-scij&s-c^-r. soGj:»)!Bnt#«is 

[0008] S OGttiOS^^©rtBE«. 7 4 iX'ii y 
^e'^fcJcijyiC^tci^L-. -:>1,>{C». 09 (c) (c 
7it-r«fc ^ fC, S^O^l^Wt^i S OG^EA^iiJiSt 

[0 0 0 9 ] N.*Stf*r;^:?"-7Xv^fflC»fc^, m 
^•r •5^*11^ (N) 0|f*S^O/c&. SOG©iHM*s 
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[0010] 

SOG?rJ6ab<!:-r^K<b«!vXi7©iiM* 
[00 11]*fc. £:©J:^^cx-^5^>i^7?S*fflt> 

?t. *ii<*sig©$5|ji:^©ee^*. »2©gft9i.-r 

10 

[0012] c©i^i&as<j*^i£-r.5fcj«>(c. 2|sfiBj 

^jtfy^tcf^^x.. ^<bMi^MIS<t©^S-c©^M-?© 
lW^^*l*±-r-t< . NXy <y^2. X«7y^*l^ 
<) ^c-5^;<*fc»'>r>'(b7k^ (hcn) 
4. 36«C. ^^J^^©llie^?&B5ih-r.5/c«){C. 

20 [0013] MmfJicit. 2f:»9i©W«M©:^^Xvx 

'^g^^i^^^sltt, ^tgJftl:{cg^^blKo-7>^5^-'^•^^->>& 
mmn. -e©fa. r>*-r (nh,) -^b 

mm (NOs ) i^TMb*3g (HCN) > 

df> <CH« ) i*/;^. x9^u> (C2 H4 ) *f:^.. 

3n-5t,i-rn*ii©;yx*jSAu-c. wi^^vx^^vs 
^ - > (c -3 r ^ X vtox-r 4 . 

[0014] C©<fc^i&X sr3=->i/<b-^:VX?rffll,^.5 
ci{cj:-o-C. SOG©iMJ]it?:P;5±-r5c<t*J-c*4a 

30 s*. NX, if^=&mi.>ftm^'S:mictr,xnmt^. 

[00 15]|gIUJ> NH,*f;^{Cj:.SR I EWSUfcJ: 
U=it>»!©R®«:^-r. NH,*"XiK^;*f>^<!: 
©ig^MftfcJ: orx 5, ^>if*stTton.5*s. Iftl8©fl! 
iLh, NH,:«/;^©'f :l->fb©*<&S7S-r.5. 

[0 0 1 6 ] NH,:7'^X-7iti-C4>, N.:?'^Xvi|aI« 

(N) {C». 3oO*3RM^ (H) jW|g^L.-CI,>-5 

glSfDiLt:> ii^«i><!:oi>io©^^*5^nt:tK 

40 fca>, NH,7!p6— ecc^m^ (N) *s^D«Ci« 
f£\,\ C<Dtttb. R I EtfimnLXh. T'^X-v'tfJCCB 
S«J!S^ (N> t?L-5NH-f>NH. riE<0^ 

ifi^mff^^rf^ctictiZ,, 01 (b) fc^fi^cc. 

S OG^MtC-/ ^>B3St{Cct.5®ffiM*5jg^3n/cf* 
fe> NH^J-^NHj ^®®?5^<&j®gLJjj:(,> 
©r. SOGB©tti{CAf3iitJ£:<!:*S«C< , SOGJKrt 

[ 0 0 1 7 ] c ©J: ^ Ajjiatcj: 0 , S O GM©tiM*5 
50 ja^fl«){ClS!5±3n. IWIIIjftiSDfciU-Cfe. 



[0018] mmo^^ti^NOztf::^{cJ:':^X^:^n 

(N) i:^m (c) (D^f^^^t^fDibxm^mim'r 

-SCDr. NH3 :e7;5^<h[aJ«(DiSa:§^^^'r^C<i:;&i^^ 
[0019] mmW.^ (N) *^tP^t^:^:^«:m^S 
NH3 :tf>;<!:^*;^*;^<!:(Djg-&:e/>;r*ISK^^-^ 

[0 02 0] mm'C(omm^(ow^^^mi^i> 

ffll^SC<!:fc#^e)nSo fJ'cCt)^. (CH4 ) 

X ^ y - ;l/ i I ^ -:> /ciaM^fiSfflr 
^;?/;:^<!:<bfeCCfl|CiSC<!:fCj:or. SOG (K<b 

W«IScDi^-c*Sj^ (C) i)mM^:^^(OWi 
iiteofoc^r c o^^*r s c ^tcc -^r x ^ 

[0 02 1 ] ±iEU/c::/'^Xvx >^>^^:^iS(3:. SO 
GKCD^J^cCer. LKD (low-K dielectric) J^cC^(Z)K 
{fcMi. W^<bCD«Jl«®CDx-:.^>t5/Cc4>^»Kr 

[0 02 2] :*^^?)3cD:/^Xvxt;5^>>/;J;ffi 

[002 3 ] /ci^W. TBO> ^;Ha«4±®cDie^ 

'Sl^'^tC. NH,:^'::^. NO2 N C H X ^jr <i:'(D 

M^^^tf^fL^^;^*;^. (CH4 ) tji^cD^^'y-y 

^:yJhmt7KMt}:^. x^u> (C2 H* ) tji^o^v 
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a5CCX':r^>t5^-r-5C<b*st?^So COiS*. f^1f>f> 

g J; < Siig-r S c i pJtgtc^c S c 
[0024] *fffl8<D*cr)ffi(Djl»*. ^pStCCOC^Ttt. 

10 [0 0 2 5 ] 

(D*7'^Xvx>;r^>^7?iS^fflC^r. ^® b 5^:^ h 
-^V^ffll^r. XK{bi^U:3> (SiO,) CDM*nXJ«2 
5«:X-y5^>^y-r'SXS^^'ro CCt?, ^HUi^^P^h 

J®2 ijgue;^;^ b2 1 hr^ss 

OG)g2 2 <!:. TJlU^:?^ h'C*-5^:mM^M2 3 <b 

[0 02 6 ] S-r. 02 (a) CC^-TJr^^CC. ;^c<b^(^ 
atg±tC. iP$2 MmCDS-!0.]®2 5±tC. ^flJM^S 
20 IS2 3€:3 0 0 nm, S OG2 2 *7 0 n m. Ji® 1/$;^ 
h 2 1 *3 0 0 nmCDiPStC^^L. 
BSO. 1 1 MnKDJLv^-^-^^^^T^c CCDi^. 
T:&CC* S^CDJS ^ (DWTOr * -5 j^M 2 3 5 

[0 02 7 ] ;^tc. H2 (b) (c^T<i:^i<:. lM\yl^ 
X h 2 1 tr. ct3ffl(DSOG2 2*:7;b:f P 

:«7-!^'><D:/^XvrX':^^>^-r-5p SOG2 2«ffi 

i;^;:^h2 1 <t|^t;J15tt<DSOG'7Xi5'/N-^->3&sjfM3 
30 txSo 

[0 02 8] JiBUi;^^ h*i^*U/dI. S2 

(c) ^CTH-fcfc^^c. NH3 :tfy^^:$tf:/'7X'^CCj:o 
r. •^^S^lS?:SOGvX^'(C?&orx.:.^>i^-r 
-So fie3R<DX :.5^>i!/7?-S-C^SM^+®^?gi&;^X:/ 

0. ^fliM^M2 3CDX ':.^>^cf3(c. SOGiMfli 

Mi^SKora-e s o Gj&iiflgfr s <!: -jrajStt^Dft 

40 [0029]fim, SOG2 2*^*L/c«. S2 

(d) tcS-Tck^tC, g?^M2 3«:VX^iL/t:. fcb 
;i«CF4 ;^/;^'t^CHF3:*fX. ^)SC>UC4 Fa i^:^ 
it,i-:»/cCF^:«/;^tCj:S*'Xx.:;^>y-C. 3?-^:? 
ht»^SSiO,JS2 2 5C. aSO. 1 \um(01V^^- 

[0 03 0] C<0^^rj:yjmcJ:K>. ^3 2Mm(c&^ 
SiO^KJc. ir*DArac3ffl«c?L»iix%jfi-rci3&5nlfiBK: 

[003 1 ] <m2mmm>m i ^ife?&«§-c«. s o 
50 Gt'msmmmmi^miyt^:^hicm(^>^m^(DNH, 
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[0 03 2] S3«. mfsmmitm(o—m'ci>?>LKD 

(low-K dielectric) <b^l^MM*Jg<5:<DMIl^'^>'> 

[0 03 3] H3 (a) cc7F*rj:^cc. ymwM 

(CuEiS) ;5r5J6$nifl:LKD®3 5Ji5c. ;2^h ':./N-<b 
Lr0^qf5^«ra3 e^i^U. $^CC. LKD3 2 
i^^&^^SJ^3 3 ^3m(C««L. fiLbJlCCUi;>X h 
3 1«r*iS*r'5o C(D1xS?;Kh3 LKD3 2ig5 20 

B3 3CCi(|^-5V I A/^■^->^Jg^'5o 30 

[0034] ;i>:cc. as (b) cc:^j^f J:^cc. h 
mcum'r^mmm3 e «:»-j^cc^isn'S, u-^^^x h 

3 lOm^mc. V I A^^-;^P*9*JJ:0'LKD3 2± 
JC. if/^:^C^SUt;^X h3 T^iSSL. |^llUt^Xb3 
7±4CSOG3 S^ita-rSo C(D^mUi^:^h 3 1 

-So SOG3 8^B^5ecD^^>^>'^*^>->^»x 

*-^Xi5'?i5t*;CC;tf;;^x.y^>^-r'Sc CCDi^. a2(C 40 
vx ^> y-re c <!:(<: J: -^r. SOG(,cBfS.Stifch 

U>^vX>?.'^•^^->:&. ^^/gl-t^X h3 7^C3(ta[J:< 
^:^^5C<b:;!f5r:^-So C(0<h^. V I A J^-^l/rtCC^^ 

a^n/c^jfUv^;^ h 3 7 ^j^^X ^>y$n-2>. 

[003 5]i>CCC, H3 (c) CC:^SrJ:^iC. >'N*^-x 
>d^Sn/c^BU5;^X h3 7*vXd^iOTflML/. ± 
gp<OLK D 3 2 ^:7;l/:f n;^-;JC>3^CD:^*;:^^:<7;^x 

[0 03 6 ] S3 (d) «:7n-rj:^cc. so 
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(O,) R I EtCj:or. ^aus^'X h 3 7 hU> 
^3 9Cr)i£SfkD^ffi^g^^®3 3 t^Wimm^LX. 

■mumm^cj:^±smLKD3 2(m.mi:W±'ri> 

fc^sbt. mMm3 3 COMMIT > V Y'i)^^C^(D 

[0 03 7 ] m3(Dm'c\t. mmmmmmcD^rjiKm 

NH3*^t?^X^^X^*flac^-5>cr)-C. LKD (^t 

^soG^<Dmxmm^^c^ctu<^ t^u^o) 

7!^r^So asfc^-TT^ffir^. V I A<h b U>5^<b* 

[0 0 3 8 ] <m3^]Kff$^.>0453:. ^^^^{tfficD 
-mvh -5 L K D i >J< <h ©Mil ^ V 

x-v^x ^ > yr^^-r -sxg*s^-r o 

[003 9 ] 04r«. GuB23K3&5aisi)ii*n/tLKD 
J14 5±tC, 5j<yv-. SiN. X^iS i CCDX h 
g4 3^?15^L. -^CD±JCLKD4 2^iia-r^o Cu 
BBfS^B3&>6LKDCD^®^-C(DJ?^tS. ^0. 8 Mm 

[0 040 ] ^^^4 (a) JC^-r<fc^{c:. LKD42 
±CCUi^X h4 l^iifflOr. x-:;^>^vXi>^^^ 

u>^x F 4 1 ^msui^x h-r*or*>. ^Hu 

^JlUv^X h(D«-&ti. ll2iC^"rNH3^Sr^O;?/ 
Xr^'^Xv^JCcfcor, V I A3j;-;KD/fc:«?)©x^;^>t5/ 

vx^^ff^^T^. -eur. u^^x h 4 1 ^vx^cho 

LKD4 2^S::7Jl.:tn:^-jJ^>^<D;^7XT^x :;^> 
^Ur. X b «;.>'N'g4 S^Cifl^^^V I A7^^Jb^?gfi£ 

[0 04 1] ;>:^c. 134 (b) tC^-Tct^iC, (O 
J R I E^Cct^) U^X h4 l«:^**rSo COOiR 1 
E-C. V I A!^-Jl/©JSgBCcS^B■r5X h 5//S®4 3 
— ««cc^*?n^. ue^x V 4 1 CO^Sf^CC. V I A^^ 
-;UF*9lfB*Jj:C^LKD4 2±fC®r/c^j:^MUi^X h4 7 
*«ai>, ^^J1U^:^X h4 7±CC. SOG4 6*J^-r 

>So ccD^gixt^x h 4 7«. hu>^^m^-r^tci^ 

X:/^XvJ&ffllir, SOG{C?|5^L:feH^>^>'>'^'- 
>CC?&or. ^BUS;?Xh47*x-^^>^5?'L'. 
>^X htc h uv^-^x^^j^^-r^, NH3;^'X^fflC> 
^CiCCcl:-:>T, C<DlS:¥:/a-feX^«®. SO 
G4 BiSJ'SUi^X h47 <b<DgrJSt&l/Wf>S:^Ci!:*5 

T^^o J'cCfc. cox^i-c\ V I A3^-;^rt(c«|^®^ 
s;^x h 4 7 Jt^jSi^^-^ri^So 

[0 04 2] ^X5C. S4 (c) CCTH-rjr^CC. ^®Uv? 
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[0 04 3]««^c. H4 (d) (c^-Ti^^c. 
(Oa) R I E{CJ:0. ^)lU>?Xh4 74K^£-r€>p 
[0 04 4] C(Z):&accJ:ort>. V I VUly^t 

[0 04 5 ] <m4||;^^$^>S5t3:. LKDi:^®^ 
i L r CD«feji< -7 - i CDa@ ^ V ex l^m^^ N H 3€: 

[0 04 6 ] ST. 05(a) CC^Tct^W:, Ji^SLK 

n;^--Ji<>3^<D:^Xx>^>yccJ:-:>T. LKD5 2CC 
?Lvx'3i->5 8^^^T-So 

[0 04 7 ] ;:X5C. 05 (b) {C7F"rJ:^CC. Ui^X h 

LKD5 2±Jc^fl?T€>o 
[0 04 8] ^XJC. 05(c) 5C7fTJ:^«:. 
v-5 3±5C, LKD5 7*^^L. Ui^Xh5 6^^ 

y^rJ'iL/T. LKD5 7^fcJJDX*rSo 
[0049]«afC. LKDbl^-^^iPtLX. NH 

h[y>^^m!&L. $6CC. *S©LKD5 2^VX^ 

D5 7. 5 2:);^^'WJ»T^C<hti3^j:lio CCD^ffitCj:-? 
ilttcffiSJ:<?g^-r^C<b3&5r#S, **5. LKD5 7 
u>^*5j:a^'v I A*-;KD?gfiSHijjcK^^or4><fcii 

V I Aj^-Ji/<Dj^^li(c. y)\^^ai7-^<>:^:z.y''^X 
[0 0 5 0 ] <m5^ff$gg>06«. LKDi^^S 

i)m^Stifcmf^G 5±«C, S i N*/c«S i CODX 

[005 1 ] 06 (a) (CTj^f ct^iC. LKD6 

2±^CUi^;^ h 6 1 u>?;^ h6 1*V I AJg 
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t^^^^•^-::l>^L. Ctl^-^:^ <h Ur. LKD6 2 
[005 2] 06(b) tCTS-Tcfc^CC. vj^^iJ^-r 

*4 ut>x ^ 6 1 «r^*Lfcf^cc. m^mm^m^ 6 * 

7r.-^;l.(D4ifcJ:0^'LKD6 2±K:^^-r'5o 
[0 05 3 ] Se^CC, 06 (c) K:^T<fc'5CC. 
10 g^JS6 6±0CSOGM6 8iue^::^h6 7*^fliL. 
U>^X h 6 7 h U>^v'N'^->^0Ji£Lrvy; iJ^i 1/ 
rffit^. CCD>'N*^->{c?&-DrSOG6 8^J!inXT^o 
[0 05 4] ^f^tC. 06 (d) (C*-rJ:^«:. SOG 

^c^-ox. ^^M^^J®6 6^c^u>^^J:?:xv 1 A* 

SOG6 8<i:^*IK6 6<t<Dra, ^^U^m^ ^ 
<tLKD6 2<?:CDrafC. iiJii;&^* 0 S C i & < . JffiffitC 

20 [0 05 5 ] ^E-CDfg. ^ (OJ RIECCJ:^]. VI 
A^i^-Jl/CDIggBfC^b-SS i NS/c(^S i Ci. SOG 6 

[0 0 5 6 ] <l?6j|W5,^>07ti. LKDtm^M 

oTC^^o Cug3^7 43:y5aa?)iASn/tLKD®7 5± 
tC. '^:mM^)17 3<hLKD7 2;0^i^3nri>^o 
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